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Cephalopods are becoming increasingly important
in world fisheries (Boyle 1990), cephalopod landings
increasing at a faster rate than total landings of all 
marine resources for the past few decades (Caddy
1983, Guerra 1992a, Pierce and Guerra 1994). In-
creased fishing intensity, technological advances 
in catching and marketing and the growing demand for
non-conventional resources has allowed the introduction
and acceptance of cephalopods on expanded markets,
where they were not previously appreciated (Ama-
ratunga 1987). In the Mediterranean Sea, cephalopods
have been fished since classical times. There are small
fisheries all around the Mediterranean, but fishing 
effort is greatest in the western basin, where it is carried
out by Italy and Spain (Rathjen and Voss 1987). Even
if directed mainly at other resources, trawling is respon-
sible for most commercial cephalopod catches in the
Mediterranean. The present study therefore evaluates
the commercial importance of the cephalopod species
exploited by Spanish and Italian trawl fleets in the
western Mediterranean.
MATERIAL AND METHODS
This study was carried out by monitoring the activity
of the commercial trawl fleets from five ports along the
Italian and Spanish Mediterranean coasts (Fig. 1):
Porto Santo Stefano (northern Tyrrhenian Sea), Vilano-
va i la Geltrù (Catalan Sea), Fuengirola (Alboran Sea)
and Palma de Mallorca and Alcudia (Balearic Sea). All
fleets employ otter trawlers utilizing a cod end with a
mesh size of about 40 mm.
Spanish and Italian researchers used the same
methodology in terms of sampling design and data
treatment. From summer 1995 to spring 1996, seasonal
samples were collected directly on board trawlers.
Fishing activity was monitored without any inter-
ference to the normal on-board modus operandi (e.g.
allocation and duration of the haul, sorting of the catch).
Data were collected from at least three commercial
hauls for each port, season and bathymetric stratum
(Stratum A <150 m; Stratum B 150–350 m; Stratum C
>350 m). The depth strata selected correspond to the
fishing grounds of the most important target species,
namely red mullet Mullus barbatus, hake Merluccius
merluccius and Norway lobster Nephrops norvegicus.
At the five ports, data from a total of 326 commercial
hauls, or about 1 000 hours of trawling, were analysed.
The species composition of the catch, subdivided by
the fishermen into commercially retained and discarded
fractions, was determined for each haul in terms of
number of individuals and total mass of each species.
For each cephalopod species, catch data were standard-
ized to mean catch per hour of trawling (kg.h-1). This
was analysed in relation to the different bathymetric
strata.
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RESULTS
At all ports cephalopods represented a commercially
important resource, especially in the shallowest bathy-
metric stratum (<150 m), where their biomass consti-
tuted 8.2–30.0% of the commercially retained catch.
Catch rates ranged from 3.7 to 18.6 kg.h-1. Very few
cephalopods were discarded, almost always <1 kg.h-1.
Discard percentage of cephalopods ranged from 0.06
to 1.69% of the total catch and from 0.10 to 5.23% of
the total discards (Table I).
The discard rate of cephalopods increased with
depth (Fig. 2), owing to the prevalence of species with
little or no commercial value at greater depths (>150 m).
That trend was much more evident at Fuengirola. For
all ports combined, 0.5–2.9% of the cephalopod catch
was discarded in Stratum A, 2.2–33.1% in Stratum B
and 8.7–37.6% in Stratum C.
In all, 31 species of cephalopod were found in the
catch at the five ports and four taxa were not identified
to species (Fig. 3). Although small in terms of mass,
the discarded cephalopod fraction was notable in terms
of number of species.
Although there were some minor differences by port
and fishing area, there was general consistency across
the whole area in terms of species retained for sale.
Seven species (Eledone cirrhosa, E. moschata, Illex
coindetii, Octopus vulgaris, Loligo vulgaris, L. forbesi
and Sepia officinalis) were landed almost entirely, their
discard percentage usually being <10%. However,
practically the entire catch of 13 other species (Abralia
veranyi, Ancistroteuthis lichtensteini, Bathypolypus
sponsalis, Brachioteuthis riisei, Chiroteuthis veranyi,
Chtenopteryx sicula, Heteroteuthis dispar, Histio-
teuthis bonnellii, H. reversa, Onychoteuthis banksi,
Pteroctopus tetracirrhus, Rondeletiola minor and Se-
piola ligulata) was discarded. These species, represent-
ing more than one-third of the total number of species
collected, have no commercial interest in the western
Mediterranean and were discarded systematically. The
other cephalopod species found (Alloteuthis media, A.
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Fig. 1: Map of the study area showing the different sampling ports (PSS = Porto Santo Stefano, VIL = Vilanova i
la Geltrù, PAL = Palma de Mallorca, ALC = Alcudia, FUE = Fuengirola)
subulata, Neorossia caroli, Octopus salutii, Rossia
macrosoma, Scaeurgus unicirrhus, Sepia elegans, S.
orbignyana, Sepietta oweniana, Todarodes sagittatus
and Todaropsis eblanae) were not discarded at a uniform
rate, but sometimes with sizeable differences between
the fishing areas. For example, the discard percentage
of O. salutii, N. caroli and R. macrosoma in the different
ports ranged from 0 to 100%.
Figure 4 shows the commercial yield and discards of
the most marketable categories in each stratum of the
five studied areas. Catch rates were greatest shallower
than 150 m. Further, with the exception of Porto Santo
Stefano, O. vulgaris accounted for the largest catch rate
of cephalopods, notably so in the cases of Palma de
Mallorca and Fuengirola, where catch rate reached
14.4 and 17.8 kg.h-1 respectively. At depths of
150–350 m, E. cirrhosa and such squid species as
I. coindetii and T. eblanae were dominant in the
cephalopod catch. Deeper than 350 m, cephalopod
catch rates were low and mostly of species with little
or no commercial value.
DISCUSSION
From the results, it is clear that few cephalopods are
discarded from trawlers plying the western Mediter-
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Table I:  Mean yield per hour of the landed and discarded fractions of the catch, by port and bathymetric stratum
Mean yield
Port Parameter <150 m 150–350 m >350 m
kg.h-1 % kg.h-1 % kg.h-1 %
Porto Santo Stefano Landed cephalopods 03.74 011.87 03.51 008.45 02.84 012.29
Discarded cephalopods 00.11 000.35 00.38 000.90 00.27 001.17
Landed “others”* 18.61 059.08 29.75 070.60 15.10 065.38
Discarded “others”† 09.04 028.70 08.45 020.05 04.89 021.16
Total catch 31.50 100.00 42.14 100.00 23.10 100.00
Villanova i la Geltrù Landed cephalopods 10.36 015.63 03.12 003.66 00.61 001.23
Discarded cephalopods 00.04 000.06 00.07 000.08 00.21 000.43
Landed “others”* 22.74 034.30 70.49 082.80 38.09 077.10
Discarded “others”† 33.16 050.01 11.45 013.45 10.49 021.24
Total catch 66.30 100.00 85.13 100.00 49.40 100.00
Palma de Mallorca + Alcudia Landed cephalopods 15.90 008.24 01.76 001.12 00.93 003.94
Discarded cephalopods 00.08 000.04 00.21 000.13 00.23 000.97
Landed “others”* 93.69 048.41 63.46 040.50 18.17 077.00
Discarded “others”† 83.82 043.31 91.26 058.24 04.27 018.08
Total catch 193.530 100.00 156.700 100.00 23.60 100.00
Fuengirola Landed cephalopods 18.57 029.97 01.17 002.92 00.83 002.80
Discarded cephalopods 00.28 000.45 00.58 001.45 00.50 001.69
Landed “others”* 15.65 025.26 18.29 045.75 16.23 054.52
Discarded “others”† 27.45 044.32 19.94 049.88 12.20 040.99
Total catch 61.94 100.00 39.98 100.00 29.77 100.00
* Essentially finfish and crustaceans
† Finfish, crustaceans, echinoderms, gastropods, algae, etc.
Fig. 2: Percentage of cephalopods discarded in relation to
the total cephalopod catch
ranean and that there is a substantial homogeneity of
catch and discard behaviour between the fleets of the
different ports investigated.
In terms of commercial importance, the current
findings agree with some preliminary observations
made in the Sicilian Channel by Jereb and Ragonese
(1990) and Ragonese and Jereb (1990). Cephalopods
in the Mediterranean represent a resource of great 
commercial value. This may well be attributable to 
cultural factors, because cephalopods have been 
consumed in large quantities by Mediterranean popu-
lations since ancient times.
A few species of significant economic importance
account almost exclusively for most of the cephalo-
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Fig. 3: List of the captured species and their percentage discarded in the studied ports (PSS = Porto Santo
Stefano, VIL = Vilanova i la Geltrù, PAL = Palma de Mallorca, ALC = Alcudia, FUE = Fuengirola); 
systematic nomenclature according to Guerra (1992b)
pods caught by trawl, as revealed by experimental sur-
veys and investigations on landings carried out in the
study areas (Belcari and Sartor 1993, Sánchez and
Martín 1993, Belcari et al. in press). Those species,
such as the octopuses O. vulgaris and E. cirrhosa, the
cuttlefish S. officinalis and the squid L. vulgaris, 
L. forbesi and I. coindetii, are almost entirely of 
commercial interest and very little, if anything, is 
discarded.
Even if this study was not directed at assessing the
cephalopod biomass, it confirms already reported 
information on the sizeable biomass of O. vulgaris
off Spain (Sánchez and Martín 1993, Gil de Sola
1994, Gonzales et al. 1998) and the considerable
biomass of E. cirrhosa in the northern Tyrrhenian sea
(Belcari and Sartor 1993). Biomass estimates of the
latter species carried out along the western Italian
coast identified maximum values in this area (Würtz
et al. 1992).
In terms of commercial importance of the different
species, three groups can be identified in broad outline:
species that are almost entirely of commercial interest,
species that are always rejected, and species for which
the discard percentages in the different ports or even in
the same port are variable. A. media, A. subulata,
S. unicirrhus, S. elegans, S. orbignyana, S. oweniana
and T. eblanae are of variable commercial interest,
with discard values ranging from 10 to 50%. Their
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Fig. 4: Commercial yields and discards of the main commercial categories by depth strata and port (PSS = Porto
Santo Stefano, VIL = Vilanova i la Geltrù, PAL = Palma de Mallorca, ALC = Alcudia, FUE = Fuengirola)
variable discard rate may well be simply accidental or
the result of such local factors as daily market trend.
Indeed, specimens of some small species (e.g. Allo-
teuthis spp. and sepiolids), seem to be discarded acci-
dentally during the fast sorting operations on deck.
Only for a few species does the commercial impor-
tance vary greatly and constantly between the different
areas. Such species are O. salutii, N. caroli and 
R. macrosoma, considered of fair interest in some ports
are of no value in others. In this case, commercial 
retention depends upon market demand.
Species of no current interest to fisheries all belong
to the bathyal fauna. Some of them do have inferior
meat quality, whereas others, owing to their large size
and the consistency of their flesh, are believed to be a
potential resource.
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